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ABSTRACT
 This  research was  aimed  to  study  and  compare  argumentation  and  critical   
thinking  abilities  after  learning  socio scientiÞc  issues  of  Þfty–nine  Mathayomsuksa 2 students 
with different science learning outcomes and learning methods  who  were  selected  using  the  
cluster random sampling  technique. They were divided into 2 groups : the Þrst experimental  
group of 31 students  learning  the  mixed  methods  based  on  Lin  and  Mintzes  method  and  
the second experimental group of 28 students learning  the  mixed  methods  based  on  the  5E  
learning cycle approach. Research instruments included (1) learning plans on 3 socio scientiÞc  
issues Genetically ModiÞed Organisms (Alternative or Destructive Plants), Petroleum Drilling             
(Advantages or Disadvantages for Socity), and  Dam Construction (Flood Prevention or Natural  
Damage), using the mixed methods based on the Lin and Mintzes  method  and  the 5E learning  
cycle  approach,  3  plans  each  and  each  plan  for  3  hours  of  learning  in  a  week  ;  (2)  4  
argumentation  tests, 4  items each  ;  and  (3)  the  critical  thinking  test  with  4  subscales,  and  
40  items : credibility of sources and observation,  deduction,  induction  and  assumption                
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identiÞcation. The  collected data  were  analyzed  for  testing  hypotheses  using  the  paired  
t–test and  the  F–test  (Two–way MANCOVA  and  ANCOVA).
 The major Þndings revealed  that  the students as a  whole  and a  classiÞed  according  
to  science learning outcome and  learning  method who  learned using  the  mixed  methods  
based on the Lin and Mintzes method and the 5E learning  cycle  approach showed  develop-
ments  in  argumentation  from  the  1st  test to the 4th test; and showed gains in  critical thinking  
abilities in general and in 4 subscales from before learning (p<.001).  The  students  with  different  
science  learning outcomes did not show different  argumentation  and  critical  thinking  abilities  
in general and in 2 subscales after learning socio scientiÞc issues  (p .421). But the high science  
achievers indicated more critical thinking abilities in 2 subscales : credibility of sources and              
observation and induction, than the low science  achievers  (p .038). The  students with different  
learning methods did not show different argumentation and critical  thinking  abilities  in  general  
and in 3 subscales after learning  socio scientiÞc  issues  (p=.138). However, the Þrst experimental  
group students showed more critical thinking abilities in credibility of sources and observation  
than the second experimental group  students  (p=.016).  In  addition,  the  statistical  interactions  
of science learning outcomes with learning methods on argumentation and critical thinking              
abilities in general and in 3 subscale were not found to be signiÞcant (p .177). Nevertheless, 
there was a statistical interaction of the two variables  on  critical  thinking  abilities in credibility  
of  sources  and  observation  (p=.018).
 Keywords : SocioscientiÞc Issues, The Mixed Methods,  Argumentation, Critical  Thinking  
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 1 

  (Two - way  MANCOVA)

Multivariate  Tests

Source  of 
Variation

Test  Statistics F Hypothesis
df

p

 Pillai’s  Trace  2 11.117*  2.000  .000
  Wilks’  Lambda  2 11.117*  2.000  .000

  Hotelling’s  Trace 2 11.117*  2.000  .000
  Roy’s Largest Root 2 11.117*  2.000  .000

 Pillai’s  Trace  2 46.469*  2.000  .000
  Wilks’  Lambda  2 46.469*  2.000  .000

  Hotelling’s  Trace 2 46.469*  2.000  .000
  Roy’s Largest Root 2 46.469*  2.000  .000

 Pillai’s  Trace  2 .880  2.000  .421
  Wilks’  Lambda  2 .880  2.000  .421
  Hotelling’s  Trace 2 .880  2.000  .421
  Roy’s Largest Root 2 .880  2.000  .421

  Pillai’s  Trace  2 2.056  2.000  .138
  Wilks’  Lambda  2 2.056  2.000  .138

  Hotelling’s  Trace 2 2.056  2.000  .138
  Roy’s Largest Root 2 2.056  2.000  .138

 Pillai’s  Trace  2 1.752  2.000  .184
  Wilks’  Lambda  2 1.752  2.000  .184
  Hotelling’s  Trace 2 1.752  2.000  .184
  Roy’s Largest Root 2 1.752  2.000  .184

*  .05
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 2           

  (Two-way  ANCOVA)

Source  of 
Variation SS df MS F p

1.   
   14.056 1 14.056  42.995*  <.001

  1.482 1 1.482  4.534*  .038
   2.010 1 2.010  6.148*  .016
   1.951 1 1.951  5.968*  .018
   17.635 54 .327 
 
2.     8.330 1 8.330  11.541*  <.001
   .397 1 .397  .549  .462
   1.242 1 1.242  1.721  .195
   1.349 1 1.349  1.869  .177
   38.967 54 .722
  
3.     15.311 1 15.311  12.982*  <.001
   4.830 1 4.830  4.096*  .048
   3.551 1 3.551  3.011  .088
   .445 1 .445  .377  .542
   63.686 54 1.179
  
4.     28.775 1 28.775  51.671*  <.001

   .265 1 .265  .476  .493
   .419 1 .419  .753  .398

   .238 1 .238  .427  .516
   30.072 54 .557  

*  .05
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